Background: National Research for Health Systems (NRfHS) in Latin America and the Caribbean (LAC) have shown growth and consolidation in the last few years. A structured, organized system will facilitate the development and implementation of strategies for research for health to grow and contribute towards people's health and equity. Methods: We conducted a survey with the health managers from LAC countries that form part of the Ibero-American Ministerial Network for Health Education and Research. Results: From 13 of 18 questionnaires delivered, we obtained information on the NRfHS governance and management structures, the legal and political framework, the research priorities, existing financing schemes, and the main institutional actors. Data on investment in science and technology, scientific production, and on the socio-economic reality of countries were obtained through desk review focused on regional/global data sources to increase comparability.
This article reflects on the current status of National Research Systems for Health (NRfHS) in Latin American and Caribbean (LAC) countries. Health research systems (HRS) have been defined as "the people, institutions, and activities whose primary purpose in relation to research is to generate high-quality knowledge that can be used to promote, restore, and/or maintain the health status of populations" [8] . Separating the biomedical connotation of the term 'health research' has made research in the health field more inclusive; in 2008, during the Global Ministerial Forum on Research for Health [9] , the specific nomination of 'research for health' was introduced with the intention to "…link discussions on health research more closely with ongoing developments in science and technology across multiple sectors, including social determinants of health, such as food security, the environment, housing, education, work conditions, income distribution, and social safety-nets" [6] .
NRfHS can provide a systemic approach to decisions to guide and develop health research [8] . They ensure that research agendas are set, policy frameworks are defined, and a structure or mechanism is created that manages the policies, negotiates and contracts with partners, and facilitates the review of national research priorities as part of a coordinated approach. Experiences from countries illustrate the usefulness of addressing research for health from a systems perspective [10] [11] [12] .
The interest and need to strengthen research for health systems can also be seen in the LAC regions. The first regional approach to understand the development of research for health systems was developed during the 1 st Latin American Conference on Research and Innovation for Health [13] that took place in Rio de Janeiro in April 2008. The report highlighted that most of the NRfHS in the region were inefficient, lacked coordination, worked with undefined priorities, had no sustainable financing mechanisms, and the key elements of the system were dispersed and uncoordinated. An analysis of 14 Latin American countries that participated at the conference showed the multiplicity and weak governance structures, coordinating mechanisms, and nonsustainable financing schemes for research for health across the region [10] .
Regional-and country-based developments to strengthen research for health continued since then have taken place and include the Regional Policy for Research for Health by PAHO/WHO [14] , the work of the Ibero-American Ministerial Network for Health Education and Research (RIMAIS), the development of the Research for Health Commission of the Council of Ministers of Health of Central America and Dominican Republic (COMISCA), and the realization of the 2 nd Latin American Conference on Research and Innovation for Health, in 2011, during which new recommendations were issued by ministers, researchers, academicians, and managers of research for health from different ministries and agencies in the region on how to improve research and innovation. These recommendations can be summarized in the following actions: promoting tax exemptions for innovation producers and financers; establishing technology parks; promoting partnerships between academia, government, and manufacturers; using royalties (national funds) to finance research and innovation; facilitating research internships at productive companies; promoting the creation of innovation offices within universities; giving scholarship incentives for innovation exchange; differentiating regulatory stimuli for research and innovation and promoting the implementation of innovation agencies in universities [15] .
The regional support to countries to strengthen their NRfHS is a strategy in which common goals can be achieved through collaborative efforts, as well as facilitating exchange of experiences and learning between countries. Having a regional perspective also allows for benchmarking on the advances and allows countries to set plans in order to advance.
In this paper, four years after the first cross-regional analysis [10] , and using the same assessment tool, we again review and analyze the research for health systems in the region. We specifically address the progress that has been made during these years, and what is still needed to further strengthen research for health in the region.
Methods
The situation analysis consisted of two phases: a selfadministered questionnaire and a desk review. The questionnaires collected information on national research for health governance and management structures, legal and policy frameworks, research agendas, financing schemes, and the main institutional actors in research for health.
Eighteen questionnaires were distributed to RIMAIS country representatives and 13 were returned by February 2012, providing information on Argentina, Brazil, Costa Rica, Dominican Republic, Ecuador, Guatemala, Honduras, Mexico, Panama, Paraguay, Peru, Uruguay, and the Caribbean as a region. For the Caribbean, the questionnaire was answered by the Caribbean Health Research Council, the sub-regional coordinating body. The questionnaires were distributed at a side meeting of RIMAIS in Panama, during the 2 nd Latin American Conference on Research and Innovation for Health held in November 2011, which provided the opportunity to review the instrument and for the lead researchers to respond to questions for clarification. The people that received the questionnaire were typically the ones to complete or lead an internal process to answer the questions on behalf of their respective Ministries of Health (MoHs).
The questionnaire was adapted from the research system development framework of COHRED [16] . The same questionnaire was used in 2008 to collect information from the country participants in preparation for the 1 st Latin American Conference on Research and Innovation for Health (Rio de Janeiro, 2008). The analysis of the 2008 survey, comprising information from 14 countries, was published in 2009 [10] .
The desk review focused on collecting data on investments in science and technology, scientific production, and data on the socio-economic status of the countries. The following publicly available sources were used: the Economic Commission for Latin America (CEPAL) [17], the United Nations Development Programme [18] , Ibero-American Network of Science and Technology Indicators (RICYT) [19] , the World Bank [20] , the World Intellectual Property Organization [21] , SCImago Journal and Country Rank [22] , and the Latin American Literature in Health Sciences data base [23] . 
Results

Context: socioeconomic review of LAC countries
To understand the development of health and research for health systems in the region there is a need to understand the socioeconomic situation of the countries. The Latin American region is composed of Spanish-, Portuguese-, Dutch-, French-, and English-speaking countries of the Americas; the Caribbean comprises countries with different languages, and most of them compose the Englishspeaking Caribbean. LAC is going through a demographic transition due to low fertility rates and a decrease in mortality rates. Life expectancy has increased by seven years over the last 25 years and now exceeds 70 years [24] . Table 1 lists key indicators for the countries of the region. The total population of the region is over 600 million, 575 million living in Latin America. Average life expectancy is 74.7 years, while country life expectancy ranges between 62.5 for Haiti and 79.6 for the United States Virgin Islands [17].
The continent is also undergoing an epidemiological transition. Without underestimating the burden of disease attributable to communicable diseases, at present, non-communicable diseases account for the largest proportion of the burden of disease. These include chronic degenerative diseases, mental disorders, as well as morbidity and mortality resulting from accidents, injuries, and violence [17] . Table 2 shows a series of context indicators that demonstrate the differences between countries in the region. It lists development indicators, investment in research and development and scientific production. The human development index (HDI; prepared by the United Nations Development Program) shows that Chile was the country that had the highest index of the region (0.798) in 2009. In that year, the average of the region's HDI was 0.722. Argentina, Uruguay, Cuba, Mexico, Panama, and Costa Rica all had an HDI above the regional average [18] (Table 2) .
Five countries were responsible for 80% of the GDP of the region in 2009 -Brazil, Mexico, Argentina, Venezuela, and Colombia (Table 3 ) [19] . This concentration draws attention to the need for different development strategies, which in turn will impact the type of policies and activities on science, technology, and innovation adopted for each country in the region.
Assessment of the NRFHS in LAC countries
Governance and management Seven out of the 12 respondent countries in Latin America as well as the Caribbean as a region stated having a formal governance body dedicated to research for health. The Health and Science and Technology Ministries/ Secretaries usually share this governance with either specific responsibilities (mainly financing), in a structured system, or lead the scientific sector when there is not a system in place.
The Health sector, through the MoHs, is often responsible for governing (setting policies, priorities, financing, etc.) clinical and public health research and uses the country's health policy or plan to set directions for it ( Table 4 ). The Science and Technology (S&T) sector represented by specialized agencies which have a different status in each country, such as at MoH level in Brazil and Argentina, or Council in the rest, is mostly responsible for basic and biomedical research financing, as well as efforts towards innovation. It is common for both sectors to have their own management structures and priorities for research. Coordination between the two areaswhich is crucial for an NRfHSvaried between the respondent countries. Respondents indicated that for the most part, coordination between the two sectors takes place through the participation of a representative of the Health sector in the sectoral group "health" within the S&T sector. However, given that MoHs or Councils are the ones with most funding available, they play a key role in deciding the topics to finance. The level of coordination between MoHs and S&T will have a direct impact in co-financing a mutually agreed research agenda and, thus, advance the research for health actions in any given country.
Regarding polices, a cornerstone for structuring a NRfHS, some countries in the region, such as Brazil, Ecuador, and Paraguay, have developed specific policies for research for health, where in Paraguay the policy was issued by Presidential decree [26] and is in the process of implementation. Other countries are discussing and approving such policies; the Dominican Republic has a draft policy and expects it to be approved in the near future and in Costa Rica it is under development. Peru has issued a series of guidelines and manuals for better operation of research for the health environment [27] . Argentina, Guatemala, Honduras, Mexico, Panama, and Uruguay have no specific policies, but general guidance and objectives for research for health are provided through national programs and could be understood as a policy. Nonetheless, most countries that completed the questionnaire indicated having laws and regulations for clinical studies, ethical standards for research, and product registries. In the Caribbean, research for health is under the mandate of the Caribbean Health Research Council (CHRC), through the newly created Caribbean Public Health Agency (CARPHA), that supports and coordinates research in all English-speaking Caribbean countries and has a sub-regional policy for research for health [28] .
Priorities in research for health
Among the completed questionnaires, eight reported having a specific agenda of national priorities in research for health -Argentina, Brazil, Costa Rica, Ecuador, Guatemala, Paraguay, Peru, and the Caribbean region ( Table 5 ). The processes were all participatory and used different approaches on how to involve stakeholders, from local to national meetings in Brazil, to Internetbased participation in the Caribbean, and workshops and meetings in other countries.
Five countries, the Dominican Republic, Honduras, Panama, Mexico, and Uruguay indicated that they have not established any national priorities for research for health (Table 5 ). However, Mexico has a general listing of topics from where research topics are selected in a collegiate manner for the issuing of calls for proposals by the Council of Science and Technology.
LAC investment and financing in research for health
There are many difficulties in measuring and comparing research and development (R&D) investments in the region. Available data is not up to date and there are concerns with regard to methodology and data accuracy. Data shows overall expenditures in R&D and is not disaggregated for the different areas being financed. According to data obtained through the desk review, it is estimated that the investments in R&D in the LAC region rose from US$14.4 billion in 2005 to US$26.9 billion in 2009. In 2005, Brazil accounted for over half of the investment in R&D in the region [19] , and together with the investments of Mexico and Argentina, the three countries represent 89.7% of the R&D investment of the whole region. In 2009, Brazil was the country that invested the most in R&D as a percentage of its GDP, with 1.18%, while the average in the region was 0.69% (Table 6 ). From 2005 to 2009, Brazil increased its investments reaching 69% of the total of the LAC region, while Mexico reduced its national R&D investment by half (Table 7 ) [22] .
Few countries reported having information on the financing data for research for health. Results from the questionnaires indicate that country level investments in research for health mostly come from public funds. funds, while Paraguay is considering such a financing mechanism [36, 37] . In the other countries though, there is almost no local financing for research with research funding overwhelmingly obtained from external sources and grants.
The interest from the WHO and its Member States on increasing the financing for research for health and to implement a tracking system of financial flows has been recently expressed by the Executive Board of the WHO, and is expected to be followed up in coming sessions and special meetings [38] . The financing issue was specifically expressed during the Mexico Ministerial Summit on Health Research (Mexico City, 2004), followed by a resolution from the World Health Assembly [39, 40] . So far, few countries have been able to fulfil this goal.
Discussion
The development and consolidation of NRfHS in the region has been gaining momentum, mainly in the second half of the last decade. At a regional level, a main breakthrough was the approval by all member states in 2009 of the Regional Policy for Research for Health by PAHO/WHO. It calls for national strengthening and/or development of NRfHS with all the needed foundations for its growth and optimization. The opportunity to discuss advances in the development of their countries, to compare these with the advances in other countries, and to issue recommendations through the reports of the first and second Latin American Conferences on Research and Innovation for Health have favored exchange and knowledge sharing. As a result of the actions described and the vision of governments in the region during the last decade, most of the countries that responded to the survey reported making important investments and advances in their NRfHS. This progress can be attested by comparing the 2012 survey results with those of 2008. These investments are reflected in the strengthening and development of their respective NRfHS, with noticeable results that are mostly reflected in governance, coordination, and policies.
Eight of the 13 questionnaires received showed countries with a formal governance body dedicated to research for health, specific policies and/or a research for health program, and a plan of priorities for research in health defined by participatory processes; many other countries are on the way. The developments over these past four years show that most countries have set in place laws/regulations for clinical studies, and ethical standards for research and product registration.
One of the countries with the most advances as a result of having a new policy is Paraguay, where they have set in place the National Researchers' System. This system aims to stimulate researchers' productivity through curricular evaluation and the allocation of economical stipends for those approved. This same scheme has been operating in Mexico for a long time and has proven to be an efficient way to stimulate researchers and to compensate the low salaries many these have.
Financing mechanisms for research for health are being enhanced, mainly in Brazil, Mexico, Argentina, and Chile. However, the growth for financing has been slow in other LAC countries. This is an area of opportunity for countries to share experiences and further advance in developing sustainable financing mechanisms. There is an important lack of financing for research for health in the countries in the region, probably due to the fact that governments still do not understand the value of research and the relevance for the health of their populations. Some of the key issues when using public funding are transparency and accountability. Peru and Argentina have strengthened their systems and are implementing strategies for better coordination and accountability of research funded with public funds. The centralized call for proposals in many countries and the different mechanisms that have been established to secure the transparency in the allocation process contribute to this goal and offer researchers and institutions a coresponsibility in the use and reporting of funds and research results.
In the Caribbean, the role of the CHRC has been crucial to maintain research for health in the region. Having simultaneous policies and a prioritized research agendas is only the first step towards developing (or creating) stronger systems. Even though the CHRC is the oldest research body in the Americas, it does not have a wide funding mechanism to secure financing to implement the research agenda and will have to develop other strategies to ensure sufficient allocation of funds to priority areas for the region, which is now part of the recently created CARPHA. Sub-regional efforts play a key role in moving forward towards strengthening research for health in one of the most needed areas in the region. The Executive Secretariat for the COMISCA has installed the Technical Commission for Research for Health to support the development and implementation of national and regional activities towards strengthening NRfHS in the sub-region.
The countries in the region need to implement further changes in their NRfHS in order to advance in their social, equity, and heath improvement. There are countries that have advanced in implementing coordinating structures and mechanisms that required more political will and vision than funding. It is urgent to engage other countries in the improvement of their systems as to increase their growth in research and innovation for health. Research should also be seen as an innovation component towards economic growth.
All countries have some parts of the system in place, but these are uncoordinated and disaggregated. Consequently, a focus should be placed on developing or strengthening the foundations of a system to operate (policies, priorities, and management), so as to be able to move towards capacity building/strengthening, and establishing financing and coordinating mechanisms. This would help to enable systems to move towards optimization in order to achieve their full potential.
As stated, there is an opportunity for countries in the region to learn from each other from the different successes they have achieved. Some of these exchanges have already happened and successful initiatives have been set in place in Paraguay. 
